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^Tngwrf ments to ihe aaims: 

This listing of claims will r^lace all prior versions, «iid Ustings, of claims in ttie 
plication: 

T^istiiify of OatYti*? 

1. (currently amended) A method of embedding watennark infonnation in master data, 
said method comprising the steps of: 

(a) causing the master data to be subjected to discrete Fourier transfonn; 

(b) adding a minute variation, which corresponds to a phase difference pattern 
determined in advance as the watermark information, to either one of a real number array and ai 
imaginaiy number airay of the master data obtained by the discrete Fourier transform, so as to 
generate resulting data with the minute variation added thereto; [[and]] 

(c) causing the resulting data with the minute variation added thereto to be subjected to 
mvetse Fourier transform, S3 as to generate authorized data with tiie wateimaric information 
embedded therein; 

faQ^ cMi-'riTify thft Tr,t,^t ^ / f ^ to be siihieeted to a p ra detemuned data transfonn. whiftTi 

gonvscts the master data to a. soecific data foTm tliat e nables an are;i p^iwiy '^^"•esDonding tn a 
low frgqwaacv component to be specified, prior to the discrete Fourier tran.«ifoiin in said *it^ 
and 

to) carrying out an inverse transform of the ^ ftd«termir.P d data transfonn performe<^ ^ 'i^ 

said step (a.G). after the inverse Fourier iTaT^cfi.Tt n in said step (c)^ . . . 

wherein said step (ai causes a snecifi c data portion, which represents the ar ff^i TYiainiy 

fiffrresponding to the low freimencv component and i s selected out of the data converted in sairf 
step faOV to be subjected to the rti^j rete Fourier transfomi- 



2, (original) A method in accordance with clahn 1, wherein said step (b) adds a minute 
variation iiF to a spectrum F(ni,n) of a specific frequency (m,n) m either one of the real number 
airay and tibie imaginary number array. 
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3. (original) A metliod in accordance witti claim 2, wherem said step (b> cames out the 
addition of the minute variation AF while kseping synmielry of either one of the real number 
array and the imaginary number array. 



4. (original) A method in accordance with claim 3, wherein the minute variation added is 
within arange of 2 to 10% of the spectrum. 



5. (original) A method in accordance with claim 1, wherein either one of the ]real number 
array and the imaginary number array, to which the minute variation is added in said step (b), is a 
component in a low frequency domam. 



6. (canceled) 



7. (cuirentty amended) A method in accordance with claim [[6]] wherein the data 
compression and the inverse transfonn of the data concession are wavelet transfomi and 
inverse wavelet txansfontL 



8- (original) A method in accordance with claim 1, wherein the master data is two- 
dimensional image data. 



9, (original) A metho-i of detecting embedded watermark infonnation when there is 
amhorized data, which is obtained by embedding the watermark infonnation in master data 
according to the embedding method in accordance with claim 1, said detecting method 
comprising the steps of: 

taldng out a difference betweeoi the master data and the authorized data as a phase 
difference pattem; and 

detecting the phase difference pattem as a digital watermark of the authorized data. 
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10. (currently amended) A method of detecting embedded wateimark infoimation when 
there is authorized data, which is obtained by embedding the watennaik information in master 
data according to the embedding method in accordance with claim [[6]] 1, said detecting method 
conq)rising fhe steps o£ 

causing flie master data to be subjected to the predetettnined data transfonn of said step 

(aO); 

causing the authorized data to be subjected to the predetermined data transfomi of said 
stq) (aO): 

taking out a difference between the transformed master data and the transformed 
anthoiized data as a phase difference pattern; and 

detecting the phase difference pattem as a digital watermark of the authorized data. 



1 1. (original) A method of identifying a phase difference pattem Wl that is watermark 
infonnation embedded in master data PO, when there is data Pi obtained by embedding other 
phase differaice pattems Wo (i= 2^,. . .) in authomed data PI as watermark information a 
plurality of times according to the embedding mettlod in accordance wifli claim 1, \^^ere the 
authorized data PI is obtained by legally embedding the phase difference pattem Wl in the 
master data PO as the watermark mfoimation, said identifying method comprising the steps of: 

(d) taking out a difference between the master data PO and the data Pi with the other 
phase difference patterns embedded therein flie plurality of tunes; 

(e) taking out a diBFeraice between tfie authorized data PI and the data Pi with the other 
phase difference pattems embedded therein the plurality of times; and 

(f) extracting an eventual difference between Ihe difference taken out in said step (d) and 
flie difference taken out in said st^ (e) as the legal phase difference pattem Wl . 



12-13. (canceled) 



14. (original) An ^aratus for embedding watermark information in master data, said 
^iparatus comprising: 
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a data transform unit that causes the master data to be subjected to a predetermined data 
transfijrm, which converts the master data to a specific data fcrm that enables an area mainly 
corresponding to a low frequency component to be specified; 

a transform unit that causes a specific data portion cottesponding to the area out of the 
converted data to be subjected to discrete Fourier transform; 

a phase difference pattern addition unit that adds a minute variation, which corresponds 
to a phase diiferaice pattern determined in advance as the watemiaik information, to either one 
of a real number array and an imaginary number array of the ppecific data portion obtained by 
the discrete Fourier transfoim, so as to generate resulting data with the minute variation added 
thereto; 

an inverse Fourier transform unit that causes the resulting data with the minute variation 
added thereto to be subjected to inverse Fourier transfiOTn; and 

an inverse transform unit that causes the resulting data^ which has undergone the inverse 
Fourier transform, as well as a residual data portioh corresporMiing to a residual area to be 
subjected to an inverse transfoim of the predetermined data transform, so as to generate 
authorized data with the watermark information embedded therein. 



15. (canceled) 



16. (original) A storage medium in ^^*ich a specific program used to embed watermark 
information in master data is stored in a computer readable manner, said specific program 
causing a computer to attain the Amotions of: 

inputting the master data; 

causing the master data to be subjected to a predetermined data transform, which converts 
the master data to a specific data form that enables an area mainly corresponding to a low 
firequency component to be sjsecified; 

causing a specific dala portion corresponding to the area out of the converted data to be 
subjected to discrete Fourier transform; 

adding a minute vaiiajion, which corresponds to a phase difference pattern determined in 
advance as the watermark inflDrmation, to either one of a real number array and an imaginary 
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nmnber array of the specific data portion obtained by the discrete Fourier transfonn, so as to 
generate resultmg data with the minute variation added thereto; 

cansing ihe resulting data witti the minute variation added thereto to be subjected to 
inverse Fourier transform; and 

causing the resultins; data, which has undergone the inverse Fourier transfonn, as well as 
a residual data portion corresponding to a residual area to be subjected to an inverse transfonn of 
the predetermined data transform, so as to generate auQiorized data with the watermark 
infomiation embedded theT'&in. 
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